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Amongst the individual aviation emissions, contrail cirrus contribute the largest fraction to the aviation effects on
climate. To investigate the optical depth from contrail cirrus, we selected a cirrus and contrail cloud outbreak on
the 10th April 2014 between the North Sea and Switzerland detected during the ML-CIRRUS experiment (Voigt
et al., 2017). The outbreak was not forecast by weather prediction models. We describe its origin and evolution
using a combination of in-situ measurements, remote sensing approaches and contrail prediction model prognosis.

The in-situ and lidar measurements were carried out with the HALO aircraft, where the cirrus was first
identified. Model predictions from the contrail prediction model CoCiP (Schumann et al., 2012) point to an
anthropogenic origin. The satellite pictures from the SEVIRI imager on MSG combined with the use of a contrail
cluster tracking algorithm enable the automatic assessment of the origin, displacement and growth of the cloud
and the correct labeling of cluster pixels. The evolution of the optical depth and particle size of the selected
cluster pixels were derived using the CiPS algorithm, a neural network primarily based on SEVIRI images. The
CoCiP forecast of the cluster compared to the actual cluster tracking show that the model correctly predicts the
occurrence of the cluster and its advection direction although the cluster spreads faster than simulated. The optical
depth derived from CiPS and from the airborne high spectral resolution lidar WALES are compared and show a
remarkably good agreement. This confirms that the new CiPS algorithm is a very powerful tool for the assessment
of the optical depth of even optically thinner cirrus clouds.
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